G eneral surgery is the basis of all surgical specialties. It is the core of surgical education for young students and represents operative medicine for the population. Yet there has been a constant struggle over the last years in many western societies to attract enough of the best young medical students and motivate them to become surgeons. Statistics show that we are presently confronted with 3 problems regarding the recruitment of young surgeons:
1. The total number of medical students, especially those who have successfully completed their final examinations, has declined continuously during the last 12 years ( Fig. 1 ).
2. General surgery as a profession is not as attractive as it once was. Hard training, long hours, late careers, little private life and flexibility, relatively poor income, and considerable physical demands are only a few arguments against a surgical career. 3. The percentage of students who opt for a career in research, the pharmaceutical industry, or in various other fields of the healthcare system without direct patient contact, and those who decide to work in a sector other than the medical field, is already as high as 25%.
In Germany the total number of practicing physicians under 35 years of age dropped during the last 15 years from 27% to 16% (Fig. 2) , whereas the average age of physicians increased from 46 to 51 years.
This situation has become a real problem for surgery. Doctors working outside the hospital environment can usually work beyond 65 years of age, but this is an option that generally does not apply to hospital physicians and particularly not to surgeons.
Also, their freedom to make professional choices is rather limited. A change between hospital and medical practice, the combination of two different fields of interest or working in part-time surgery is difficult, especially for women. The chance to reduce the workload when general physical capability and performance decline due to age, injuries or disease is as well rather limited. Long working hours and night duties, physically demanding and stressful operations, the extremely high requirements for quality and the risk of error contribute to the problem. The retirement age of American surgeons has gone down from a mean of 71 to 57 years during the last 20 years. 1 The difficult situation in the United States is also highlighted by the fact that 10% of all surgical residency positions cannot be filled, and that during the last several years, surgical residents had to be continuously recruited from foreign countries. In 2002, Debas showed that the attractiveness of a career in general surgery decreased tremendously, whereas other surgical specialties were not confronted with this phenomenon. 2 The list of investigations, alarming findings, explanations, and recommendations is long. Today it is of vital importance to find ways to motivate young medical students and doctors to become surgeons.
One well established theory explaining personal motivation is Abraham Maslow's hierarchy of needs, published in 1954 with the title "Motivation and Personality." 3 Maslow hypothesized that people are motivated by a hierarchy of needs ( Fig. 3 ) such that: Each individual's needs must be satisfied at a lower level before they progress to higher more complex levels. Also, when lower level needs are satisfied, individuals can no longer be motivated by them, they progress to higher level motivators, but all of their needs are always present.
Physical survival needs are expressed on the lowest level. The next level addresses the need for physical safety and security, freedom from threats, comfort, and peace.
Of course, medical students or young doctors generally do not have to worry about their physical security and safety needs, and so these basic low-level needs no longer motivate their actions. Today most academics and young doctors are motivated by social needs, self-esteem needs, and self-actualization needs. In an investigation of young American surgeons asked to give reasons for their choice of profession, most ranked personal drive and motivation for a surgical career much higher than anticipated lifestyle, length of training, and financial issues. 4 Here, one must, however, bear in mind that the income of American doctors is considerably higher than that of European hospital doctors, especially those in Denmark, Sweden, Germany, and Spain ( Fig. 4 ). 5 After basic needs are satisfied, Maslow contends that individuals begin to look for a sense of community and fulfillment of their needs for belonging and love. These needs include desire for family and greater satisfaction in work relationship or social structures. It is important that the social structure provides an individual the ability to give and receive affection. Young surgeons are recruited on this level of needs ( Fig. 3 ).
To meet these needs and to create enthusiasm for surgery means to offer young surgeons a positive view of surgery and a place in a surgical community that not only fulfills their basic needs, but also creates the sense that they can achieve an accepted and recognized position within this group. Recognition from other medical students, friends, family, nurses and colleagues, senior surgeons and finally also from patients, generates the basic feeling of success and satisfaction. Parallel to this, the social prestige and recognition of one's own achievements or strength increases much as is also seen in sport activities. Therefore, reputation, prestige, and status are important motivators for surgeons; disruptions, on the other hand, are often reasons for frustration and resignation.
According to a current survey, German medical students are motivated during their final year of clinical education by practical clinical work (96%), responsibility for individual patients (90%), engagement of senior surgeons (81%), continuous cooperation with and learning from older surgeons (64%), a surgical mentor guide and role model (80%), Each individual's needs must be satisfied at the lower levels before they progress to higher and more complex levels. 3 
Neuhaus
Annals of Surgery • Volume 246, Number 6, December 2007 and less pressure and stress (64%). 6 Many students associate a career in general surgery with irregular schedules, limited family and leisure time, and a high level of stress. Control over lifestyle and manageable working hours are important. Income, however, is not as important. Surgeons are regarded as having unique academic and career opportunities, prestige through highly developed skills, and a sense of accomplishment as well as exposure to intellectual challenges. 7 By offering positive role models, surgeons can increase the possibility that students will pursue a surgical career. Attending surgeons may increase students' motivation by expressing their surgical and nonsurgical interests and discussing these with students during preclinical and clinical teaching. Students can, for instance, spend a day in surgery with the surgeon, or for example, join the operating room with a faculty member. They can engage in interesting and motivating surgical tasks like organ donation and transplantation. They can also be involved in experimental research and in clinical investigations, or in small jobs within the clinic. Surgical operative courses and computer assisted or laparoscopic surgery training is also popular among students. There may be opportunities to participate in experimental animal surgery and other bench models for surgical training to build commitment and a feeling of surgical dexterity. Student or young resident exchange programs, like the Erasmus program, 8 invitations to surgical clinical conferences, and small local symposia may also increase acceptance and identification.
Senior surgeons should show interest in and commitment to addressing the following points:
• Aspects of education such as specialization and future career should be discussed more often and in a friendly manner. • The combination of work and family must be discussed, especially with female students, and good mentorship is also very important. • During the early phase of a young surgeon's career, he or she should be included in a team whose members provide support according to his/her abilities. • Social and private contacts like sports activities may also create positive feelings and the desire to be part of the team.
Motivation is lost when basic needs are at risk. This means having an adequate salary, job security, and contentment, which includes leisure time, time for friends, cultural events, relaxation, sport, and hobbies. Motivation is lost if one's work is unsatisfactory, surgical education is unstructured, and if there are conflicts and tension within one's group. Motivation can also be diminished by poor role models. When 50% of surgeons over the age of 50 years have major health problems and 7% have alcohol problems, 9 the positive image of surgery is damaged. Indifference, cynicism, sarcasm, depression with diminished self-esteem, bad temper, mistrust, impatience, and a feeling of emptiness are possible symptoms of a lack of personal freedom, too many responsibilities, the need to treat too many patients, or too much administrative and economic control. As a consequence of stress and excessive demands on older doctors, especially surgeons, "burnout-syndrome" may negatively influence the career choice of young doctors, because they regard older colleagues as their role models. 10 As an example, the quotation: "I have done too much, for too many, for too long with too little regard for myself," is a reflection that the increasing demands of our healthcare systems are paid for mostly by the doctors and discourages young medical students. 11 The desire to be accepted and involved in a successful team and to receive real love and affection, professionally as well as privately, is somewhat in contradiction to our earlier perception of a surgical role model, where the surgeon is God, alone and almighty, but uncontrolled, uncooperative, and despotic, as mentioned in Krister Höckerstedt's 2006 presidential address. 12 Today this role model is not attractive anymore, instead we look for the listening and motivational team leader, who stands out by his exceptional knowledge and capabilities and earns his professional authority. At the same time, this person should be friendly, helpful and unselfish, and should acknowledge that he is not all-knowing and cannot do everything better. Other team members may also be competent and, consequently, some responsibilities will be transferred to those people, something that we now call team work and low hierarchy ( Fig. 5 ). Such team structures will, on the basis of our societal and cultural perceptions, be valued by young surgeons contrary to a hierarchic structure. It can also help prevent subjective and objective errors and anxieties, and can add toward greater satisfaction on all levels of surgical work.
This brings us automatically to the next level of Maslow's hierarchy of needs, namely the need for self-esteem ( Fig. 3) . In addition to being accepted, people want to be heard and appreciated. They want their intelligence, strength, and skills to be recognized. In particular, young surgeons want to feel important and to develop prestige and status.
Young doctors, especially those with enthusiasm for surgery, are not discouraged by high demands, but these demands must be structured, visible, goal oriented, and achievable. We all agree that surgical education is the touchstone for young doctors regarding their professional choices. Young doctors, who are interested in a surgical career, demand a clear structured educational curriculum. They want to receive coaching and mentorship from senior surgeons and department heads. They also want to be part of a team, which does not allow a high dropout rate because of excessive competition. A too high workload and too much pressure for an optimal and error-free performance in hospital and society can discourage young people who will look for simpler solutions outside of surgery. The ultimate goal of becoming a respected surgeon, to treat patients at a highly skilled level, to look for new avenues and interesting solutions of medical problems, to meet individual challenges, and to gain respect and prestige, must not be disturbed by adverse factors. These include the neverending and unsatisfactory obligations in documentation and administrative demands, stress from too many important obligations that could be delegated, and frustration created by structural deficiencies in the teaching clinic.
The thrilling discussion and teaching of new therapeutic modalities, the fields of research and interesting scientific findings always carry a very special attraction for students. In this regard, I personally like to remember the early years of clinical transplantation surgery, when I, as a student at the Glasgow Royal Infirmary in 1970, participated and assisted in experimental lung transplantations. The newly developing field of organ transplantation fascinated me as a medical student and I have never turned away from this field. In addition, I was very lucky to find Rudolf Pichlmayr in Hanover as my surgical role model, who as a surgeon at that time embodied everything that we wish for and demand of a surgical leader today. I was proud to become part of his surgical team and participate in this difficult and at that time unforeseeably successful experimental and clinical liver transplantation project.
Since then many new fields of surgery have developed that spark an interest and enthusiasm and input from young surgeons. In addition to liver transplantation, we have seen the development of heart transplantation, the artificial heart, osteosynthesis in trauma surgery and orthopedics, as well as the development of minimally invasive and robot-assisted procedures in visceral surgery, to name only a few. Scientific discoveries in molecular biology, genetics, temporary organ support and organ replacement, intensive care medicine, immunology, and oncology allowed for better understanding of complex medical problems and new therapies for lifethreatening diseases.
Surgical diseases are now not only treated in an interdisciplinary context, but under special circumstances, more and more without surgery. Here, we encounter a new problem for surgery, which is important and must be addressed. Surgical operations are replaced by endoscopic procedures or interventional radiology. Drug treatment instead of surgery has become successful, for conditions such as gastroduodenal ulcers.
Medical students may be attracted to or put off by surgery depending on who they learn from. For example, whether a gastroenterologist or a surgeon presents a lecture about diseases of the alimentary tract may influence how students feel about surgery. Unfortunately, we have to realize, that at least in Germany, surgeons are often replaced by internists teaching the students in medical school, as a consequence of a too heavy workload in the clinic. This fact is, however, more or less accepted by surgeons without resistance. Here, the attractiveness of a surgical career is already diminished in medical school.
At the same time, the erroneous impression is given that it is internal medicine and not surgery that provides the true progress in medicine. Visibly important and well conducted clinical trials including multimodal approaches, for instance in cancer therapy, conducted in a surgical unit, are most convincing for young students when they make their career choices.
Also the decreasing number of experimental studies in our surgical labs and the increasing number of biochemical genomic and proteomic research projects, as well as the lower rating of surgical science when compared with other scientific fields, measurable as low-impact factors for surgical journals, play an important role. These tendencies must be acknowledged. It is necessary through the positive active role of surgical leaders to picture surgery as a field with high scientific goals and great prospects.
Returning to Maslow's hierarchy of needs and the need for self-esteem ( Fig. 3 ), prestige and status are important factors in an individual's choice of profession. As Krister Höckerstedt said, "Surgery still is one of the most appreciated professions." He quoted a survey that was performed regularly since 1971. 12 Nevertheless, surgeons feel the disturbance in their professional autonomy by guidelines and administrative rules. Also, there is a general feeling among surgeons that increasing demands from society for information and in decision-making challenged their surgical prestige, acceptance, and recognition.
Generally we know that a functioning administration, a good professional organization, a good working climate, good cooperation among colleagues, and a level of autonomy lead to greater satisfaction in the workplace. Moreover, an adequate fixed remuneration package depending on the qualifications and performance is important. This is specifically true in surgery, since nowhere else are performance and quality so obviously visible. Job satisfaction can be lost when these conditions are ignored, especially when significant pressure on performance, quality and efficiency together with restrictions of resources, and operational freedom are imposed.
The unique value of the patient-doctor relationship separates surgery from other professions. Individual treatment and individual decision-making are at risk from the increasing economical needs of our healthcare system, with continuously rising pressure from health insurance companies and hospitals on surgical decisions. This places the head of the surgical department in a key position. It is his responsibility to assign important projects to coworkers and to recognize their strengths and intelligence. Leadership in interdisciplinary clinical working groups and in surgical research groups underlines his internal reputation. The leading role of surgery in multidisciplinary teams and centers bears recognition and importance beyond specialty borders and at the same time generates prestige and social status, which in turn attracts young doctors.
Annals of Surgery • Volume 246, Number 6, December 2007 According to Maslow, the fulfillment of one's needs for recognition serves as a preparation to climb the highest step of the hierarchy of needs, and is associated with new demands for the surgical leader to become a role model. In his need for self-actualization, his readiness and competence to learn and teach, he gains in significance apart from his personal, clinical, and scientific reputation. The changes in our health system and in our surgical field are constantly paired with great challenges and open new opportunities to make use of new scientific results in a creative manner without disregard to past achievements.
The chairman's own needs lift his coworkers onto the next level of the hierarchy of needs and open new perspectives in an otherwise too conservative system of surgery. According to Maslow, the highest level in his hierarchy of needs is reached by finding self-fulfillment and realizing one's own potential. On the cognitive level this means to know, to understand, and to be able to explore. On the esthetic level one strives for symmetry, order, and beauty. Ultimately, approaching selftranscendence one helps others to find self-fulfillment and to realize their potential. People at this stage seek information on how to promote others.
Daniels in 2001 suggested that Maslow's ultimate conclusion, that the highest level of self-actualization is transcendent in nature, may be one of his most important contributions to the study of human behavior and motivation. 13 
CONCLUSIONS
There are ways we surgeons can influence medical students' and young doctors' decisions toward a surgical career if we meet certain requirements.
In this regard, it is useful to consider Abraham Maslow's hierarchy of needs and focus primarily on social needs. This means we must care for young surgeon with:
• Improved working conditions (controllable lifestyle) • A family friendly environment • Better surgical education • Higher pay • Good academic and career opportunities
We should then more actively recruit or interest young students and doctors in surgical education through early exposure to interesting surgical fields, participation in surgical teamwork, practice in surgery and laboratory training courses, and preparation to serve as tutors and mentors for students.
At the same time, we can offer a bright picture for the future surgeon's life as Henry Debas said in his 2002 American Surgical Association presidential address, "This is a noble profession in a changing world." 2 And, as Krister Höckerstedt said in 2006, surgery is still first among the most appreciated professions. 12 Surgery conveys a feeling of competence, skill and expertise, and offers exposure to intellectual challenges. Prestige and financial reward may compensate for a great deal of extra work and inconvenience. Surgeons also depend on trust and respect, and sometimes even admiration and love, and, therefore, surgeons are taller and better looking than physicians. 14 
